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Specification 

Title of the Invention 

DRIVER BUILT-IN ACTIVE MATRIX PANEL 



2. Scope of Claim 

A driver built-in active matrix panel comprising a pixel portion constituted by a 
thin film transistor arranged in matrix, and a driver portion constituted by a thin film 
transistor, 

35 characterized by having a data line driver including a means for generating N 
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sampling pulses that are set and reset by an output signal of a shift register having a 
smaller number of stages than the number of the data lines N and a plurality of external 
clock signals having different phases. 

5 3. Detailed Description of the Invention 
(Industrial field of the Invention) 

The invention relates to a driver built-in active matrix panel constituted by thin 
film transistors (hereinafter abbreviated as TFTs). 

10 (Prior Art) 

A prototype actiye matrix panel including switching TFTs that are arranged in 
matrix over a transparent substrate and formed by using a thin film layer of 
polycrystalline silicon or amorphous silicon has been widely successful, and liquid 
crystal televisions using the active matrix panel have been produced in large quantities 

15 and commercialized. There is also an attempt to form a scan line or data line driver 
over the same transparent substrate as the switching TFTs arranged in matrix, which has 
already been achieved and disclosed (Y. Oana SID84DIGEST, p.312, S. Morozumi, et al 
SID84DIGEST, p.316). 

FIG 1 shows a structure of a conventional driver, in particular a data line driver 

20 included in an active matrix panel. Data lines 111, 112, ... are connected to analog 
switches 106, 107, ... respectively, and the analog switches are turned on/off by an 
output signal of shift registers 101, 102, ... respectively. In FIG. 1, reference numeral 
121 denotes a video signal line and 122 denotes a scan line. According to such a 
structure of the data line driver, the shift registers have to operate at the same frequency 

25 as the sampling frequency of a video signal, and high speed operation is thus required. 
In general, however, the on resistance of a TFT is high, therefore, the TFT cannot 
operate at as high a speed as a single crystal silicon MOSFET. Accordingly, the 
conventional driver built-in active matrix panel has a limit to the sampling frequency of 
a video signal because of the TFT characteristics, leading to limited high definition. 

30 

(Purpose of the Invention) 

It is an object of the invention to solve the aforementioned problems of the prior 
art and to achieve a driver built-in active matrix panel capable of sampling a video 
signal at a high frequency and displaying high quality images. 

35 
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(Constitution of the Invention) 

According to the invention, an active matrix panel having N data lines is driven 
by an output signal of an N/K-stage shift register included in the active matrix panel and 
at least K external clock signals. 

5 

(Embodiment) 

The invention is hereinafter described in detail by way of Embodiment. 
FIG 2 is a block diagram showing the general idea of the invention. In FIG 2, 
a data line driver is constituted by shift registers 201 to 203, sampling pulse generator 

10 circuits 204 to 206, clock signal lines for resetting 207 to 209, a video signal line 210, 
and analog switches for sampling and holding 211 to 219. On the other hand, a scan 
line driver is constituted by shift registers 229 to 231. Reference numerals 220 to 228 
denote data lines, 232 to 234 denote scam lines, and 235, 236, 237 and the like denote 
pixels. Shown in FIG 2 is an example in which N data lines are driven by N/3-stage 

15 shift register and sampling pulse generator circuit. 

FIG 3 shows a specific embodiment of the invention. Shown in this 
embodiment is also an example in which N data lines are driven by an N/3-stage shift 
register. In FIG 3, reference numeral 301 denotes a shift register, an output terminal of 
which is connected to the gates of P-type TFTs 302, 303 and 304, and the gates of 

20 N-type TFTs 305, 307 and 309. Clock signal lines for resetting 314, 315 and 316 are 
connected to the gates of N-type TFTs 306, 308 and 310 respectively. The TFTs 302 to 
310 constitute a sampling pulse generator circuit, output terminals 317, 318 and 319 of 
which are connected to control terminals of analog switches for sampling and holding 
311, 312 and 313 respectively. Reference numerals 320 and 321 denote a positive 

25 power source and a negative power source of the sampling pulse generator circuit 
respectively, and 322 denotes a video signal line. FIG 4 shows an operation of the 
embodiment shown in FIG 3. FIG 4 is a timing chart in which reference numeral 401 
denotes a transfer clock of the shift register 301, 405 denotes transfer data of the shift 
register 301, 402, 403 and 404 denote clock signals for resetting transferred from 314, 

30 315 and 316 of FIG 3 respectively, and 406, 407 and 408 denote sampling pulses 
outputted to the terminals 317, 318 and 319 in FIG 3 respectively. First, in a falling 
edge 409 of the shift register output, the P-type TFTs 302 to 304 are turned on whereas 
the N-type TFTs 305, 307 and 309 are turned off. According to this, the sampling 
pulses 406, 407 and 408 are set to a high level. Next, in a falling edge 410 of the shift 

35 register output, the TFTs 302, 303 and 304 are turned off whereas the TFTs 305, 307 
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and 309 are turned on. Then, the TFTs 306, 308 and 310 are turned on in rising edges 
of the clock signals for resetting 402, 403 and 404 respectively, and thereby the 
sampling pulses 406, 407 and 408 are sequentially set to a low level at timings 410, 411 
and 412 respectively. When the analog switches 311, 312 and 313 are constituted so as 
5 to be turned on when the sampling pulse is high and turned off when the sampling pulse 
is low, a video signal can be sampled and held at the timings 410, 411, 412, 413, 414, .... 
As set forth above, according to the invention, N data lines can be driven by an 
N/K-stage shift register. It is to be noted that K is the number of outputs of one 
sampling pulse generator circuit. 

10 In the aforementioned embodiment, as shown in FIG 4, the sampling pulses 406, 

407 and 408 have different pulse widths T. In the case of the on resistance of the 
analog switch constituted by TFTs being not sufficiently low, the active matrix panel 
may have display variations due to differences in pulse widths of the sampling pulses. 

FIG 5 shows an embodiment in which all sampling pulses have the same pulse 

15 width. This embodiment has a structure in which P-type transistors 501, 502 and 503 
are added to the sampling pulse generator circuit shown in FIG 3. Portions that are 
identical to those in FIG 3 are denoted by the same reference numerals in FIG 5. FIG 
6 shows an operation of the embodiment shown in FIG 5. In FIG 6, reference 
numerals 401 to 405 denote the same portions as 401 to 405 in FIG 4. Reference 

20 numerals 601, 602 and 603 denote timings of the sampling pulses outputted to the 
terminals 317, 318 and 319 in FIG 5 respectively. During a period in which a low 
signal is outputted to an output terminal 323 of the shift register 301 in FIG 5, the clock 
signals 404, 402 and 403 applied to the gates of the P-type TFTs 501, 502 and 503 are 
sequentially set to low level at timings 604, 605 and 606 in FIG 6. According to this, 

25 the sampling pulses 601, 602 and 603 are set to a high level. Subsequently, after the 
output terminal 323 of the shift register 301 changes from a low level to a high level, 
the clock signals 402, 403 and 404 applied to the gates of the N-type TFTs 306, 308 and 
310 are sequentially set to a low level at timings 607, 608 and 609 in FIG 6. 
According to this, the sampling pulses 601, 602 and 603 are reset to a low level. The 

30 same operation is performed in all bits of the shift register, and thereby video signals 
can be sampled and held by the sampling pulses having the same pulse width T. 

(Effect of the Invention) 

As described in Prior Art, a TFT formed of polycrystalline silicon, amorphous 
35 silicon or the like is inferior in characteristics to a single crystal silicon FET, and in 
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particular, it has a high on resistance. Therefore, a shift register included in a thin film 
active matrix panel has a limit to the operating speed. The invention provides a means 
for driving N data lines by using an N/K-stage shift register and K sampling pulse 
generator circuits provided for each stage of the shift register. Accordingly, operating 
speed required for the shift register can be lowered to 1/K of the conventional one. 

Furthermore, according to the invention, the number of stages of the shift 
register can be reduced to 1/K of the conventional one, and the sampling pulse generator 
circuit including three or four TFTs in each stage is used instead as shown in FIG 3 and 
FIG 5. Thus, the number of TFTs constituting the driver is reduced as a whole, 
resulting in a smaller area occupied by the driver, an improved yield, and a lower power 
consumption. 

According to the invention, the driver built-in active matrix panel is drastically 
improved as set forth above. 

4. Brief Description of the Drawings 
FIG 1 shows a prior art. 

FIG 2 is a block diagram showing an embodiment of the invention. 

FIG 3 shows an embodiment of the invention. 

FIG 4 shows an operation of FIG 3. 

FIG 5 shows another embodiment of the invention. 

FIG 6 shows an operation of FIG 5. 
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